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ABSTRACT 
RISKY DECISIONS BY INDIVIDUALS AND GROUPS 
by 
Barbara Cora E t t inge r  Goodman 
Chairman: Ward Edwards 
This s tudy i n v e s t i g a t e s  t h e  s h i f t s  between ind iv idua l  and group 
performance i n  two a c t i o n  s e l e c t i o n  t a s k s  (a choice dilemma t a s k  i n  
which s u b j e c t s  equate a r i s k y  opt ion  with a su re  th ing  and a gambling 
t a sk  i n  which s u b j e c t s  wager t h e i r  own money) and i n  one Bayesian d iagnos is  
t a sk  ( l i ke l ihood  r a t i o  es t imat ion) .  27 male sub jec t s  performed each t a s k  
alone. Then 24 of t hese  s u b j e c t s  were formed i n t o  6 four-man l eade r l e s s  
groups and repeated each t a s k ,  Three sub jec t s ,  se rv ing  as ind iv idua l  
con t ro l s ,  performed each t a sk  alone a second t i m e .  
sub jec t s  repeated each t a s k  again alone.  
F ina l ly ,  a l l  27 
The group dec is ions  i n  the  choice dilemma t a s k  reproduced previous ly  
found p a t t e r n s  of s h i f t s  (compared with mean pregroup performance) toward 
the  r i s k y  opt ion o r  toward t h e  s u r e  th ing .  
tended t o  p r e f e r  h igher  var iance gambles than  d id  the  average group member 
on h i s  pregroup performance. A s t r i k i n g  conformity effect  occurred i n  t h e  
l ike l ihood r a t i o  es t imat ion  t a sk :  t h e  estimates of 22 of t h e  24 t e s t  
sub jec t s  more c l o s e l y  resembled t h e i r  group 's  values  than t h e i r  own pre-  
group estimates. However, no conclusion can be drawn about whether 
groups o r  i nd iv idua l s  make more extreme l ike l ihood  r a t i o  es t imates .  
In  t h e  gambling t a s k  groups 
Both group and ind iv idua l  co r re l a t ions  between measures of 
performance i n  a l l  t h r e e  t a sks  were low. 
opt ion i n  the  choice dilemma, preference f o r  higher  var iance i n  
gambling, and tendency t o  extreme l ike l ihood r a t i o  es t imates  seem t o  
be unre la ted .  
Thus p r o c l i v i t y  f o r  a r i s k y  
INTRODUCTION 
Decision theory o f f e r s  a framework f o r  descr ib ing  one of man's 
primary a c t i v i t i e s .  Within dec i s ion  theory,  a dec is ion  under r i s k  is  
formally def ined as t h e  s e l e c t i o n  of a course of ac t ion  of uncer ta in  
outcome depending upon s ta tes  of na tu re  whose p r o b a b i l i t i e s  are 
assessable .  The components of such a dec is ion  are as  follows: 
(1) a l t e r n a t i v e  courses - of ac t ion  E a s e t  of mutually 
exc lus ive  ac t ions  a v a i l a b l e  t o  t h e  dec is ion  maker. 
The s e l e c t i o n  of one of a se t  of a l t e r n a t i v e  courses 
of a c t i o n  i s  c a l l e d  a c t i o n  s e l e c t i o n .  
(2) s ta tes  of na tu re  an exhaust ive s e t  of mutually ex- -
elusive events ,  no t  under con t ro l  of t h e  dec is ion  
maker, which a f f e c t  t he  consequences of t h e  d i f f e r e n t  
courses of  a c t i o n  being considered. 
(3) p r o b a b i l i t i e s  - of states - of na tu re  numerical estimates 
of t h e  l ike l ihood of occurrence of t h e  s p e c i f i c  chance 
events  under cons idera t ion .  The process  of determining 
t h e s e  numerical estimates w i l l  he re  be c a l l e d  d iagnos is .  
(4) outcome E t h e  consequences t h a t  accrue t o  t h e  dec is ion  
maker r e s u l t i n g  from h i s  s e l e c t e d  course of ac t ion  when 
a s p e c i f i c  s t a t e  of na tu re  obta ins .  
Action Se lec t ion  
Some i n v e s t i g a t o r s  have shown t h a t  groups may make r i s k i e r  
dec is ions  than ind iv idua l s .  This phenomenon was observed by Stoner  (1961) 
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and c a l l e d  "the r i s k y  s h i f t " .  
phenomenon occurr ing when unanimous group dec is ions  are more r i s k y  than 
the average of t h e  i n i t i a l  i nd iv idua l  dec is ions .  Reviews on t h i s  sub jec t  
appear i n  Brown (1965) , Burnstein (1969) , and Kogan and Wallach (1967) . 
Most experiments have used an individual-group-individual (1-G-I) design 
wherein t h e  t a sk  i s  i n i t i a l l y  performed alone, repeated i n  a group, and 
then repeated again alone.  
r i s k y  s h i f t  t h a t  used t h e  I-G-I design i s  t h a t  f i n a l  (postgroup) ind iv idua l  
dec is ions  conformed more c lose ly  t o  t h e  dec is ions  of t he  group than t o  t h e  
i n i t i a l  (pregroup) ind iv idua l  dec i s ions .  
Spec i f i ca l ly ,  t h e  " r i sky  s h i f t "  is  t h e  
A cons i s t en t  f i nd ing  i n  t h e  s t u d i e s  of t h e  
The choice dilemma paradigm was t h e  usua l  t a sk .  In  t h i s  paradigm, 
t h e  ind iv idua l  o r  group acts as  advisor  i n  hypothe t ica l  s i t u a t i o n s .  
Subjects  r a r e l y  have experienced t h e  consequences of t h e i r  dec is ions  
(e .g . ,  monetary wins o r  l o s ses )  with t h e  exception of s t u d i e s  by Lonergan 
and McClintock (1961), Re t t ig  (1966), and Wallach, Kogan, and Bem (1964). 
I t  i s  s t i l l  an open ques t ion  whether r i s k y  s h i f t s  w i l l  occur i n  r e a l  l i f e  
s i t u a t i o n s .  
Thus far d i f f e rences  between ind iv idua l s  and groups i n  dec is ion  
making have been s tud ied  only i n  a c t i o n  s e l e c t i o n .  
t he  hypothesis  t h a t  i nd iv idua l s  and groups d i f f e r  a l s o  i n  d iagnos is .  
This s tudy i n v e s t i g a t e s  
Diagnosis - v i a  Bayesian Inference Techniques 
Hypotheses are states of  na tu re .  The d i agnos t i c  process  c o n s i s t s  
of r ev i s ing  t h e  p r o b a b i l i t i e s  of t h e  var ious  hypotheses on t h e  b a s i s  
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of new information. 
p robab i l i t y .  The r ev i sed  estimate i s  the  p o s t e r i o r  p r o b a b i l i t y .  In 
Bayesian inference ,  diagnosis  i s  done by means of  a mathematical r u l e  
c a l l e d  Bayes's theorem. 
theorem i s  w r i t t e n  as fol lows:  
The estimate before  t h e  r ev i s ion  is t h e  p r i o r  
The odds- l ikel ihood r a t i o  form of Bayes's 
P(HAID) = P(D/HA) (HA) (1) 
PCDIHB) '("B) 
H and H are mutually exclusive hypotheses. P(H ) and P(HB) are 
t h e  p r o b a b i l i t i e s  of HA and HB before  rece iv ing  add i t iona l  information.  
These are the  p r i o r  p r o b a b i l i t i e s .  
p r o b a b i l i t i e s  of  HA and HB, r e spec t ive ly ,  given datum D .  
p o s t e r i o r  p r o b a b i l i t i e s .  
observing datum D assuming t h e  t r u t h  of HA and HB, r e spec t ive ly .  
r a t i o s  of  p r o b a b i l i t i e s  of hypotheses are odds, 
A B A 
P(HAID) and P(HB/D) are t h e  
These are t h e  
P(DIHA) and P(DIHB) are the  p r o b a b i l i t i e s  of  
The 
P(HA) i s  t h e  p r i o r  
P (HB) 
odds of  hypothesis  HA r e l a t i v e  t o  H B e  P(HAID) is  t h e  p o s t e r i o r  odds of 
P(HBID1 
hypothesis  HA r e l a t i v e  t o  H P(D]HA) i s  t h e  l ike l ihood r a t i o  (LR) . B" 
P(DIHB) 
In  o t h e r  words, Bayes's theorem states t h a t  t h e  p o s t e r i o r  odds equals  
t h e  p r i o r  odds times t h e  l i ke l ihood  r a t i o .  The l ike l ihood r a t i o  (LR) 
i s  a measure o f  t h e  d i agnos t i c  impact of datum D on H 
For example, a LR of 2 i n  favor  of  HA implies  t h a t ,  whatever t h e  estimate 
of P(DIHA), it i s  twice the  s i ze  of t he  estimate of P(DIHB). 
compared t o  HB. A 
The va lue  
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of t h e  LR i s  t h a t  i t  i s  a numerical es t imate  of t h e  impact of only those 
f ea tu res  of t he  datum which a r e  a f f ec t ed  by t h e  two hypotheses unequally 
Numerical eva lua t ions  of those f e a t u r e s  of t h e  datum which a r e  a f f ec t ed  
by each hypothesis  equal ly  are unnecessary s ince  whatever t h e i r  value,  
they occur as a product i n  both t h e  numerator and denominator, and 
hence are cancel led by t h e  r a t i o .  
The use of Bayes's theorem i n  t h e  form of odds permits r ev i s ion  
An information processor  of p r i o r  opinion through es t imat ion  of L R s .  
is  a conservat ive d iagnos t ic ian  when h i s  p o s t e r i o r  p r o b a b i l i t i e s  d i f f e r  
from h i s  p r i o r  ones l e s s  than Bayes's theorem p resc r ibes .  A g r e a t  dea l  
of research  has shown t h a t  i n  c e r t a i n  s i t u a t i o n s  people a r e  conservat ive 
d iagnos t ic ians .  Reviews of t h i s  l i t e r a t u r e  can be found i n  DuCharme 
(1969), Edwards (1968), and Peterson and Beach (1967). Would groups be 
more o r  l e s s  conservat ive than ind iv idua l s  i n  an inference  t a sk?  
Purpose of t h i s  Study -- 
This s tudy considers  t h r e e  ques t ions .  One, w i l l  a r i s k y  s h i f t  
occur i n  an ac t ion  s e l e c t i o n  t a s k  i n  which t h e  p a r t i c i p a n t s  wager t h e i r  
own money? 
t h a t  might a l l  be supposed t o  r equ i r e  responses t o  "r isk" show t h e  
kind of coherence t h a t  would permit t h e  assumption of a genera l  r i s k -  
seeking o r  r isk-avoiding t r a i t ?  Three, a r e  ind iv idua l s  more o r  l e s s  
conservat ive d iagnos t ic ians  than a r e  groups? 
Two, does ind iv idua l  o r  group behavior i n  seve ra l  tasks 
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METHOD 
Subjec ts  
Ss were 27 male volunteers ,  17 graduate  s tuden t s  and 10 under- - 
graduates  from seve ra l  d i s c i p l i n e s ,  but  none were psychology majors. 
Ss were pa id  $30 p lus  t h e i r  winnings o r  minus t h e i r  losses  from t h e  - 
gambling t a sk  
Tasks 
Three t a sks  were used i n  order  t o  c o n t r a s t  dec is ions  of i nd iv idua l s  
and groups i n  a c t i o n  s e l e c t i o n  and d iagnos is ,  and t o  search f o r  a poss ib l e  
underlying phenomenon of r i s k  preference.  
1. Choice dilemma t a sk .  I s e l e c t e d  t h e  same twelve choice 
dilemma s i t u a t i o n s  used by Stoner  (1968) t o  determine a - S ' s  (or  group 's)  
p references  i n  hypothe t ica l  s i t u a t i o n s ,  Problem 9 i l l u s t r a t e s  t h e  
t o t a l  format; I p re sen t  t h e  o the r s  only i n  S tone r ' s  summary form. 
I l l .  A d e n t i s t  with a family must decide whether 
t o  undergo an opera t ion  which would remove a 
severe  pa in  i f  successfu l  bu t  would prevent 
h i s  continuing h i s  den ta l  p r a c t i c e  i f  un- 
success fu l  e (Nordhby) 
2. A man about t o  embark on a vaca t ion  t r i p  
experiences severe  abdominal pa ins  and must 
choose between d i s rup t ing  h i s  vaca t ion  p lans  
i n  order  t o  see a doc tor  o r  boarding an 
a i r p l a n e  f o r  an overseas f l i g h t .  (Stoner) 
3. A chess p l aye r  must decide whether t o  t ake  
a manuever t h a t  might br ing  v i c t o r y  i f  
successfu l  o r  a de fea t  i f  unsuccessful .  
(Wallach and Kogan) 
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'. An electr ical  engineer  i s  faced with an 
opportuni ty  of j oining a new company 
with an uncer ta in  f u t u r e  which, i f  
it i s  success fu l ,  could o f f e r  g r e a t e r  
chance f o r  advancement than h i s  p re sen t ,  
more secure,  p o s i t i o n  o f f e r s .  
(Wallach and Kogan) 
A recent  medical-school graduate  i s  
choosing between two long-term p r o j e c t s .  
One i s  almost c e r t a i n  t o  be a success  and 
w i l l  he lp  h i s  career but  w i l l  n o t  be  of 
major importance. 
e i t h e r  a complete success o r  a complete 
f a i l u r e ;  i f  successfu l  it w i l l  l ead  t o  
a cure f o r  a "cr ippl ing  d i sease  which 
leaves ch i ld ren  b l i n d  and mentally 
re ta rded ."  (Stoner [modified Wallach 
and Kogan]) 
The o the r  w i l l  b e  
6. A f a t h e r ,  who has r ecen t ly  received 
a promotion, i s  consider ing spending 
some savings o r i g i n a l l y  se t  a s ide  f o r  
h i s  sons '  co l lege  education on a 
family t r i p  t o  Europe. (Stoner) 
7 .  A co l l ege  s e n i o r  i s  choosing between 
a t tending  a h igh-pres t ige  u n i v e r s i t y ,  
which may be t o o  r igorous  f o r  him t o  
r ece ive  h i s  Ph.D., and a lower-prest ige 
u n i v e r s i t y  from which he i s  c e r t a i n  
t o  ob ta in  h i s  degree.  (Wallach and 
Kogan) 
8. A couple must choose between allowing 
a complicated pregnancy t o  cont inue,  
with danger t o  t h e  mother 's  l i f e ,  o r  
having t h e  pregnancy terminated.  (Stoner) 
10. A person (sex of  t h e  decision-maker was 
purposely ambiguous) involved i n  an a i r -  
p lane  acc ident  must choose between rescuing  
only h i s  c h i l d  o r  a t tempting t o  rescue both 
h i s  spouse and c h i l d  with t h e  r e a l i z a t i o n  
t h a t  both would be l o s t  i f  t h e  at tempt  i s  
unsuccessful .  (Stoner) 
11. A r e c e n t l y  married young man with a pregnant 
wife i s  deciding whether o r  no t  t o  g ive  
up h i s  hobby of s p o r t s  car rac ing .  (Stoner) 
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1 2 .  A man of moderate means i s  consider ing 
borrowing on h i s  l i f e  insurance t o  
inves t  i n  a s tock  which may grow 
s u b s t a n t i a l l y  i n  value.  (Nordhby) 
9. M r .  I i s  the  cap ta in  of College X's 
f o o t b a l l  team. College X i s  playing 
i t s  t r a d i t i o n a l  r i v a l ,  College Y, i n  
t he  f i n a l  game of t h e  season. The 
game i s  i n  i t s  f i n a l  seconds, and 
M r .  1 's team, College X ,  i s  behind 
i n  t h e  score .  College X has time t o  
run one more play.  M r .  I ,  t h e  capta in ,  
must decide whether it would be b e s t  
t o  s e t t l e  f o r  a t i e  s co re  with a p lay  
which would be almost c e r t a i n  t o  work; 
o r ,  on the  o the r  hand, should he t r y  
a more complicated and r i s k y  p l ay  which 
would br ing  v i c t o r y  i f  it succeeded, bu t  
de fea t  i f  no t .  
Imagine t h a t  you a r e  advis ing M r .  I .  L is ted  
below are seve ra l  p r o b a b i l i t i e s  o r  odds t h a t  
t h e  r i s k y  p lay  w i l l  work. 
LOWEST PROBABILITY THAT YOU WOULD CONSIDER 
ACCEPTABLE FOR THE PLAY TO BE ATTEMPTED. 
PLEASE CHECK THE 
The chances are 0 i n  10 t h a t  t h e  r i s k y  p l ay  
w i l l  work ( i o e . ,  t h e  r i s k y  p lay  i s  c e r t a i n  
t o  f a i l ) .  
The chances are 1 i n  10 t h a t  t h e  r i s k y  p lay  
w i l l  work. 
The chances are 2 i n  10 t h a t  t h e  r i s k y  p l ay  
w i l l  work. 
The chances are 3 i n  10 t h a t  t h e  r i s k y  p l ay  
w i  11 work a 
The chances are 4 i n  10 t h a t  t h e  r i s k y  p lay  
w i  11 work. 
The chances a re  5 i n  10 t h a t  t h e  r i s k y  p l ay  
w i l l  work. 
The chances are 6 i n  10 t h a t  t h e  r i s k y  p lay  
w i  11 work 
The chances a re  7 i n  10 t h a t  t h e  r i s k y  p l ay  
w i l l  work. 
The chances a r e  8 i n  10 t h a t  t h e  r i s k y  p lay  
w i  11 work. 
The chances a re  9 i n  10 t h a t  t h e  r i s k y  p l ay  
w i  11 work. 
The chances are 10 i n  10 t h a t  t h e  r i s k y  p l ay  
w i l l  work ( i s e s ,  t h e  r i s k y  p l ay  i s  c e r t a i n  
t o  succeed. ) I t  
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The - S checks the  l i n e  ind ica t ing  t h e  lowest p r o b a b i l i t y  f o r  which 
he would advise  tak ing  t h e  r i s k .  
2.  Likelihood r a t i o  es t imat ion  t a sk .  I used a t a s k  devised 
by Ward Edwards t o  compare - Ss' and groups'  d i agnos t i c  judgments. This 
t a sk  uses  seven-inch s t i c k s  colored b lue  and yellow i n  var ious  propor t ions .  
The - Ss are shown two b lue  and yellow colored drawings each of a sample 
of approximately 100 s t i c k s  from one of t h e  populat ions being considered. 
Populations A and B have Gaussian (normal) d i s t r i b u t i o n s  with mean 
lengths  of b lue  of 4 ,5  inches and 2.5 inches r e spec t ive ly .  Each 
populat ion has a s tandard  dev ia t ion  of 1.25 inches of blue.  To prepare 
the  drawings the  cumulative normal d i s t r i b u t i o n  f o r  each populat ion was 
divided i n t o  100 equal ly  l i k e l y  p a r t s .  
between every two d i v i s i o n  o r  boundary p o i n t s .  
blue a t  t h e  boundary po in t s  comprise t h e  sample. 
missing because it was t o o  d i f f i c u l t  t o  produce t h e  very small amounts 
of co lo r  requi red  t o  r ep resen t  t h e  boundary po in t s  a t  t h e  t a i l s  of 
the  d i s t r i b u t i o n .  
was random. 
what looks l i k e  a sample from a norma l .d i s t r ibu t ion  but  i n  f a c t  has  
been chosen s o  t h a t  t h e  "sample" p r e c i s e l y  dep ic t s  t h e  populat ion.  
l i n e  is  drawn across  each cha r t  showing t h e  populat ion mean. 
are t o l d  t h a t  each cha r t  shows a random sample of s t i c k s  from i t s  
populat ion,  even though t h i s  was not  t h e  case.  
1/100 of t h e  populat ion f a l l s  
The mean lengths  of 
Three lengths  are 
The order  of t h e  97 s t i c k s  p i c tu red  i n  each c h a r t  
Thus each cha r t  i s  a p i c t u r e  of a random arrangement of 
A 
The - Ss 
The - S i s  presented  a s t imulus of a p a r t l y  b lue -pa r t ly  yellow 
s t i c k .  With t h e  c h a r t s  as guides ,  he i s  asked t o  s t a t e  from which 
- 9 -  
populat ion (A or  B) t h i s  s t i c k  i s  more l i k e l y  t o  have been sampled and, 
i n  a r a t i o  form, how much more l i k e l y .  This i s  t h e  l i ke l ihood  r a t i o  
es t imat ion  process .  I t  i s  repeated with 80 d i f f e r e n t  s t i c k s .  
In  mathematical terms, t h e  t a s k  r equ i r e s  t h e  S t o  i n f e r  e i t h e r  - 
t h e  quan t i ty  P(DIHA) o r  P(DIHB) where D i s  t h e  s t imulus,  HA is  t h e  
~P(DIKB) P(DIHA) 
hypothesis  t h a t  t h e  s t i c k  i s  a sample from populat ion A, and HB i s  
t h e  hypothesis  t h a t  it is  a sample from populat ion B. 
3.  Gambling t a sk .  I s e l e c t e d  t h e  gambles designed by Coombs 
and Huang ( i n  p re s s )  t o  determine a S ' s  (o r  group 's)  p reference  i n  a 
gaming s i t u a t i o n .  Ss o r  groups are shown, one at  a time, t h e  f i v e  sets 
of seven gambles displayed i n  Table 1. 
- 
- 
They are asked t o  rank 
TABLE 1 
THE GAMBLES COMPRISING THE GAMBLING GAME" 
n 
The f l i p  of a coin determines t h e  outcome of  a gamble (heads wins, 
t a i l s  l o s e s ) .  
won i f  t h a t  gamble i s  played and a head comes up. 
number of each p a i r  i s  t h e  amount t o  be l o s t .  
The f i rs t  number of each p a i r  i s  t h e  amount t o  be 
The second 
- 10 - 
order  from most t o  least  p re fe r r ed  t h e  seven gambles wi th in  each 
set .  
i s  randomly se l ec t ed  and played. 
outcome. 
they a r e  given. 
Following t h i s ,  t h e  most p re fe r r ed  choice from one of t h e  sets 
The f l i p  of a co in  determines t h e  
The - Ss are given money t o  wager, bu t  they  could l a s e  more than 
Procedure 
The f irst  t h r e e  of t h e  n ine  se s s ions  of t h e  experiment were 
ind iv idua l ;  t h e  second t h r e e  were group; t h e  l a s t  t h r e e  were ind iv idua l  
again.  In  se s s ions  1, 4, and 7, - S s  performed the  choice dilemma t a sk .  
In se s s ions  2 ,  5, and 8, they  performed the  l ike l ihood r a t i o  t a s k .  And 
i n  sess ions  3, 6, and 9 ,  they performed t h e  gambling t a s k .  - Ss worked 
a t  t h e i r  own pace,  and were no t  given p r i o r  information about t h e  I-G-I 
design. 
There were 24 t e s t  - Ss who d i d  t h e  t a s k s  a lone  and i n  groups. 
These t e s t  - Ss were randomly assigned i n t o  four-man, l eade r l e s s  groups. 
Three - Ss were ind iv idua l  cont ro ls ,  performing each t a sk  t h r e e  t imes alone.  
There were no group con t ro l s .  
The groups were formed a f t e r  t h e  i n i t i a l  i nd iv idua l  s e s s ions  
and remained unchanged. Each group sat  around a desk. There was no 
f ixed  s e a t i n g  arrangement. 
knowledge. 
Unanimous dec is ions  were requi red  i n  each case. 
Group ses s ions  were t ape  recorded with - Ss'  
- E remained p resen t  and answered only procedural  ques t ions .  
For t h e  choice dilemma t a s k ,  t h e  pre-  and postgroup ind iv idua l  
performances were done ou t s ide  the  labora tory .  - Ss were given t h e  problems 
- 11 - 
with i n s t r u c t i o n  not  t o  d i scuss  t h e  ma te r i a l .  The t h r e e  con t ro l  Ss 
performed t h e  f i rs t  and t h i r d  sets of problems a t  l e i s u r e .  The second 
performance was done i n  t h e  labora tory .  
t h e  lowest p r o b a b i l i t y  f o r  which he would advise  tak ing  t h e  h igher  
r i s k  a l t e r n a t i v e .  During t h e  group sess ion ,  each of t h e  men was given 
a booklet  containing t h e  choice dilemma problems. They discussed each 
problem u n t i l  they reached an unanimous dec is ion .  Each man recorded 
the  group dec is ions  i n  h i s  booklet .  There was a t h r e e  week i n t e r v a l  
between successive choice dilemma ses s ions .  
- 
F o r  each problem, - S checked 
F o r  t he  LR es t imat ion  t a sk ,  each - S was ind iv idua l ly  t r a i n e d  t o  
express  i n f e r e n t i a l  judgments i n  the  form of L R s .  
gene ra l ly  took 30 minutes t o  an hour.  
w r i t t e n  explanat ion,  with examples, of t h e  i n f e r e n t i a l  p rocess .  Actual 
example t a sks ,  with feedback of t h e  co r rec t  va lues ,  were then performed. 
In  t h e  last  example t a sk  t h e  - S est imated LRs f o r  f i v e  d a t a  which were 
sampled from two Gaussian (normal) d i s t r i b u t i o n s .  One d i s t r i b u t i o n  
was t h e  he igh t s ,  i n  s tocking fee t ,  of an empir ica l  sample of American men 
between t h e  ages of 18 and 79; t h e  o the r  was t h e  same f o r  American women. 
For each datum t h e  - S f i r s t  est imated whether t h a t  he igh t  was more l i k e l y  
t o  have been sampled from t h e  populat ion of men, o r  t h e  populat ion of 
women. 
presented a l l  f i v e  d a t a  before  g iv ing  any feedback. 
presented i n  t h e  following order :  5 ' 2 " ,  6'1", 5'6", 5'8", and 4'10". 
The corresponding co r rec t  L R s  are l : l O ,  725:1, 1.3:1,  7.5:1, and 1:120. 
This i n s t r u c t i o n  
The t r a i n i n g  cons is ted  of a 
Then he est imated how much more l i k e l y  i n  a r a t i o  sense .  - E 
The f i v e  he igh t s  were 
- 1 2  - 
After - E was s a t i s f i e d  t h a t  LR es t imat ion  was understood, t h e  s p e c i f i c  
t a sk  using blue and yellow s t i c k s  was explained t o  t h e  - S. 
The procedure of t h e  LR es t imat ion  was as follows. The S was - 
shown 80 s t i c k s ,  one a t  a time, i n  a s p e c i a l  ho lder  t h a t  presented t h e  
e n t i r e  length of b lue  and yellow aga ins t  a white background. 
whether a s t i c k  was more l i k e l y  t o  have been sampled from the  predominantly 
blue o r  t h e  predominantly yellow populat ion.  Then he decided how much more 
l i k e l y  i n  a r a t i o  sense.  - S recorded both responses ( q u a l i t a t i v e  and 
q u a n t i t a t i v e )  on a shee t  of paper.  When S turned t h e  paper over,  E 
removed t h a t  s t i c k  from t h e  holder ,  placed it out  of s i g h t ,  and put  
t h e  next  s t i c k  i n t o  t h e  holder .  The order  i n  which t h e  s t i c k s  were 
presented never changed. 
i n  t h e  same manner. 
unanimous dec i s ion  was reached, each person recorded these  values  on a 
shee t  of paper.  
i nd iv idua l  sess ions  and t h e  group ses s ion  and a two week per iod between 
the  group ses s ion  and t h e  postgroup ind iv idua l  s e s s ions .  
spacing occurred f o r  t h e  ind iv idua l  s e s s ions  of t h e  con t ro l  Ss. 
- S decided 
- - 
The ind iv idua l  and group ses s ions  were performed 
The groups discussed each s t imulus.  When an 
There was a t h r e e  week per iod between t h e  pregroup 
The same r e l a t i v e  
- 
For t h e  gambling t a s k ,  a b r i e f  explanat ion of t h e  format was given 
before  the  i n i t i a l  i nd iv idua l  s e s s ions .  A l l  t h e  ind iv idua l  gambling 
sess ions  followed t h e  same procedure.  
f irst  a r r ived .  
of t he  sess ion ,  and t h a t  t h i s  would be se l ec t ed  a t  random from h i s  most 
p re fe r r ed  choices among t h e  d i f f e r e n t  sets of gambles. 
however, t h e  opt ion of s e l e c t i n g  h i s  second most p re fe r r ed  choice,  i f  t h e  
Each - S was given $1.50 when he 
He was t o l d  t h a t  one gamble would be played a t  t h e  end 
He was given, 
- IS - 
poss ib l e  lo s s  from h i s  f irst  choice was g r e a t e r  than $1.50. Then - S 
was handed f i v e  decks of I B M  cards ,  with one gamble p r i n t e d  on each 
card.  
experiment. 
wager. 
most t o  least  p re fe r r ed .  
gamble was randomly se l ec t ed ,  played,  and the  appropr ia te  payoff was 
made. 
The random order  wi th in  a deck was he ld  constant  throughout t h e  
The decks were given, one a t  a time i n  order  of increas ing  
Within each deck, - S was asked t o  rank order  t h e  gambles from 
When - S f i n i s h e d  t h e  rank order ings,  t h e  
A t  t he  beginning of t h e  group ses s ions  each member was given $1.50. 
The - E explained t h a t  t h e  one gamble t o  be played a t  t h e  end of t h e  
experiment would be s e l e c t e d  i n  t h e  same manner as it had been i n  t h e  
ind iv idua l  s e s s ions ,  
of t h e  gamble f i n a l l y  s e l e c t e d .  
time t o  each person. When the  group a r r ived  a t  an unanimous preference  
ranking, each member arranged h i s  cards  according t o  t h e  group dec is ion  
and then turned these  cards  over t o  - E ,  who handed out  t h e  next  deck of 
cards .  When groups f i n i s h e d  the  rank order ings ,  a gamble was randomly 
se l ec t ed ,  played, and t h e  appropr ia te  payoffs  made. Three weeks intervened 
between the  pregroup ind iv idua l  and group ses s ions .  
i n t e r v a l  between t h e  group and postgroup ind iv idua l  s e s s ions .  
spacing was maintained f o r  t h e  con t ro l  - Ss.  
Each person s tood t o  win o r  l o se  t h e  f u l l  amounts 
The sets of gambles were given one a t  a 
There was a two week 
This same 
- 14 - 
RESULTS 
Shifts-Changes Between Pregroup Indiv idua l  
Performance and Group Performance 
The Choice Dilemma Task -
Both r i s k y  and caut ious s h i f t s  were found. A r i s k y  s h i f t  i s  
a p o s i t i v e  d i f f e rence  r e s u l t i n g  from t h e  sub t r ac t ion  of t h e  group Risk 
Score from the  pregroup average ind iv idua l  Risk Score. 
d i f f e rence  i n  t h e  same sub t r ac t ion  def ines  a caut ious  s h i f t .  Table 2 
summarizes t h e  mean s h i f t s  i n  performance of t h e  6, four-man groups 
compared t o  pregroup ind iv idua l  performance. 
A negat ive  
Stoner  (1968) found f o r  t h e  same t a sk  with a l a r g e r  sample, 30-33 
groups of 4-7 members, s t a t i s t i c a l l y  s i g n i f i c a n t  r i s k y  s h i f t s  i n  problems 
3, 4, 5 ,  7 ,  9, and 10 and s t a t i s t i c a l l y  s i g n i f i c a n t  caut ious s h i f t s  i n  
problems 2 and 8. 
those found by Stoner .  Moreover, t h e  d i r e c t i o n  of t h e  s h i f t s  coincided 
with S tone r ' s  f ind ings ,  even though most of t h e  s h i f t s  i n  t h i s  s tudy were 
not  s i g n i f i c a n t .  
f o r  t he  mean Risk Scores and mean s h i f t s  of S tone r ' s  and the  present  
s tudy were .95 and -84, r e spec t ive ly .  Thus t h e r e  i s  exce l l en t  q u a l i t a t i v e  
agreement between t h e s e  two sets of r e s u l t s .  
The mean Risk Scores obtained i n  t h i s  s tudy resembled 
The Pearson product-moment c o r r e l a t i o n  c o e f f i c i e n t s  
- 
15 - 
+
*
 
N
b
d
c
n
M
m
a
b
m
c
n
b
O
 
N
M
m
a
M
w
m
m
O
M
M
N
 
d
 
N
 
N
M
 
.
.
.
.
.
.
.
.
.
.
.
.
 
d
w
O
O
a
d
m
b
O
M
m
b
 
c
n
M
m
L
o
d
b
b
Q
m
M
N
d
 
.
.
.
.
.
.
.
.
.
.
.
.
 
d
 
d
4
 
I 
I 
.
.
.
.
.
.
.
.
.
.
.
.
 
a
m
M
M
N
W
b
m
N
M
a
a
 
h
: 
EI: 
CT 
E
I: 
c
 
a
 
E- 
C
 
E- 
-
 
- 16 - 
The Gambling Task -
The r i s k i e s t  gamble, t h e  one with t h e  g r e a t e s t  poss ib l e  l o s s  
within each set ,  i s  scored 1, t h e  next  2 e t c . ,  u n t i l  7. The number 
corresponding t o  t h e  - S ' s  most p re fe r r ed  choice i n  a set  i s  c a l l e d  t h e  
Level of R i s k  Score (LOR) f o r  t h a t  s e t .  A r i s k y  s h i f t  i s  a p o s i t i v e  
d i f f e rence  r e s u l t i n g  from the  sub t r ac t ion  of t h e  group LOR from t h e  pre-  
group average ind iv idua l  LOR. 
t r a c t i o n  de f ines  a caut ious s h i f t .  Table 3 summarizes t h e  mean s h i f t s  
A negat ive d i f f e rence  i n  t h e  same sub- 
i n  performance of t h e  groups. Although both r i s k y  and caut ious s h i f t s  
were found i n  a l l  se ts  of gambles, t h e  mean s h i f t  was r i s k y .  Considering 
only t h e  four-member groups, t h e r e  were 18 in s t ances  of r i s k y  s h i f t ,  
one in s t ance  of a caut ious  s h i f t ,  and one in s t ance  without s h i f t .  
1 The Likelihood Rat io  Est imat ion Task -
The Group Conservatism Score (GCS) i s  t h e  s lope  of t h e  r eg res s ion  
l i n e  r e l a t i n g  t h e  group log l ike l ihood r a t i o s  (LLR) t o  t h e  pregroup 
average ind iv idua l  L L R s .  
servat ism between groups and ind iv idua l s .  If it i s  g r e a t e r  than  1, t h e  group 
i s  less conservat ive than  t h e  ind iv idua l ;  and if it i s  less than  1, t h e  
group i s  more conservat ive than  t h e  ind iv idua l .  
This value i s  a q u a n t i t a t i v e  measure of con- 
Although each ind iv idua l  o r  group est imated 80 L R s  per  sess ion ,  
79 are shown i n  a l l  t h e  d a t a  analyses .  The one response which was 
1 
See Reference Sec t ion-p .  51 
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el iminated was f o r  a nea r ly  a l l  b lue  s t i c k  which f requent ly  generated 
an extreme LR far  out  of  t h e  range of t h e  o the r  79. 
The GCSs and corresponding c o r r e l a t i o n s  between t h e  average 
pregroup estimates and group es t imates  f o r  t h i s  t a s k  are shown i n  Table 4. 
TABLE 4 
GROUP CONSERVATISM SCORES AND CORRESPONDING CORRELATION 
COEFFICIENTS FOR THE LR ESTIMATION TASK 
Group Corre la t ions  Between Group Conservatism - tl  
Average Pregroup L L R s  Scores 
and Group LLRs 
1 986 .922  4.460*** 
2 .945 .882 3.394*** 
3 .890 .673 8.322*** 
4 .952 .470 30.966*** 
5 e 983 1.071 3.147** 
6 e 975 1.320 9.283*** 
'Test of t h e  n u l l  hypothesis  t h a t  t he  regress ion  s lope  equals  1.000. 
** p < .01, two- ta i l  t tes t  
*** p < . o o ~ ,  t w o - t a i i  - t t e s t  
Since the  c o r r e l a t i o n  c o e f f i c i e n t s  were high,  t h e  r e l a t i o n  between group 
values and t h e  average pregroup indiv idua l  va lues  can be  represented by a 
l i n e a r  approximation. The GCSs i n d i c a t e  t h e  d i f f e rence  between group 
and ind iv idua l  performance. Four of t h e  s i x  groups were more conservat ive 
than the  average of t h e  ind iv idua l s  wi th in  those  groups. 
- 19 - 
Conformity 
Diagnosis Task 
There i s  much response ambiguity b u i l t  i n t o  t h i s  t a sk  s i n c e  - Ss 
have i n s u f f i c i e n t  information t o  permit c a l c u l a t i o n  of t h e  Bayesian 
values .  The SLLR-BLLR s c a t t e r p l o t  r ep resen t s  sub jec t ive  performance 
with r e spec t  t o  t h e  ca l cu la t ed  va lues .  
i nd iv idua l  and group ses s ion .  
Each f i g u r e  contains  t h e  graphs f o r  one group of - Ss. 
pregroup ind iv idua l  graphs,  (e) t h e  group graph, and ( f )  - ( i )  t he  pos t -  
group graphs * 
This  p l o t  was made f o r  each 
These graphs are shown i n  Figures  1-6. 
(a)  - (d) are t h e  
The postgroup ind iv idua l  estimates showed s t r i k i n g  conformity 
t o  those  of t h e  group r ega rd le s s  of t h e  i n d i v i d u a l ' s  pregroup performance 
o r  t h a t  of t he  group i t s e l f .  
The graphs i n  Figure 7 are t h e  s c a t t e r p l o t s  f o r  t h e  t h r e e  con t ro l  
- Ss. Graph sets (a) - ( c ) ,  (d) - ( f ) ,  and (g) - ( i )  are the  SLLR-BLLR 
p l o t s  f o r  t h e  lst ,  Znd, and 3rd ind iv idua l  s e s s ions  r e spec t ive ly .  Graph 
sets ( a ) ,  (d) ,  and Cgl; (b) ,  ( e l ,  and (h l ;  ( c ) ,  ( f ) ,  and ( i )  each 
r ep resen t  one - S. 
The shape of t h e  func t ions  f o r  each con t ro l  - S was similar from 
ses s ion  t o  se s s ion .  
The degree of t h i s  conformity i s  f u r t h e r  i l l u s t r a t e d  by t h e  Sum 
of t h e  Squares of t h e  Difference (SSD) between t h e  postgroup ind iv idua l  
and t h e  group LLRs and a l s o  between t h e  postgroup indiv idua l  and t h e  
pregroup ind iv idua l  LLRs across  t h e  79 s t i c k s .  The SSDs between t h e  
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FIGURE 7. LOG LIKELIHOOD RATIO SCATTERPLOTS. Logarithms of the estimated likelihood 
ratios as a function of the logarithms of the Bayesian likelihood ratios for the three control Ss. 
In the top row is the plot for each S's first  session. In the middle row are  the plots for the second 
sessions. The last row contains the third session plot for each control S. 
1st Session 2nd Session 3r d Session 
(a) Subject 25 (d) Subject 25 (g) Subject 25 
(b) Subject 26 (e) Subject 26 (h) Subject 26 
(c) Subject 27 (f) Subject 27 (i) Subject 27 
- 27 - 
f i n a l  and i n i t i a l  s e s s ion  LLRs,  and between t h e  f i n a l  and group (or  2nd) 
se s s ion  L L R s ,  as well as t h e  r a t i o s  of t h e  two values  are shown i n  
Table 5. The g r e a t e r  t he  value of t h e  r a t i o s  shown i n  Table 5 for 
t he  t e s t  - Ss, t h e  g r e a t e r  t h e  conformity. This r a t i o  was l a r g e r  than  
one f o r  22 of t h e  24 ind iv idua l s ,  and was l a r g e r  than two f o r  18. 
The r a t i o s  f o r  t he  t h r e e  con t ro l  - Ss i n d i c a t e  t h a t  t h e i r  estimates con- 
verged on t h e i r  own standard i n  t h e  absence of an ex te rna l  source of  
information o r  group norm. 
LLRs c l a r i f y  t h e  p i c t u r e  even more. These SSDs f o r  t h e  two con t ro l  
- Ss with high r a t i o s  (#25, #27) are smal le r  than  t h e  corresponding SSDs 
f o r  almost a l l  of t h e  t e s t  Ss. 
The SSDs between t h e  f i n a l  and i n i t i a l  
- 
Action Se lec t ion  Tasks 
Table 6 summarizes t h e  absolu te  d i f f e rences  between t h e  f i n a l  
and i n i t i a l  s e s s ion  RSTs and between the  f i n a l  and group (or 2nd) 
se s s ion  RSTs f o r  t h e  choice dilemma t a sk .  Seventeen of t h e  24 t e s t  
- Ss showed conformity i n  t h i s  t a sk ,  whereas 22 of t h e  24 - Ss showed 
conformity i n  t h e  LR t a s k .  Therefore,  conformity was g r e a t e r  i n  the  
LR t a s k  than it was i n  t h e  choice dilemma t a s k .  Similar  t o  t h e  f ind ings  
i n  the  LR es t imat ion  t a sk ,  t h e  t h i r d  se s s ion  ind iv idua l  va lues  f o r  t h e  
t h r e e  con t ro l  - Ss resembled t h e  second ses s ion  values  more c l o s e l y  than 
they d i d  t h e  f i rs t  se s s ion  va lues .  
- 2 8  - 
TABLE 5 
SUMS OF SQUARES OF THE DIFFERENCES BETWEEN 
FINAL AND INITIAL LLRs ,  AND BETWEEN FINAL 
AND GROUP (or 2nd Session) LLRs ACROSS THE 
79 STICKS; AND THE RATIOS OF THESE TWO SUMS 
OF SQUARES 
Group Subject SSD SSD Ratio of 
Number Number Between Between Fina l ,  
F ina l  and F ina l  and I n i t i a l  SSD 
I n i t i a l  LLRs  Group (or t o  F i n a l ,  
1 1 1 2  Q 02 2.60 4.63 
1 2 31.79 10.72 2.97 
1 3 37 08 4.02 9.22 
1 4 91.70 17.62 5.20 
2nd Session) 2nd Session) SSD 
2 5 10.76 12.45 0.87 
2 6 22.18 14.78 1.50 
2 7 81.88 24.61 3.33 
2 8 40.41 7.63 5.30 
3 9 19.20 69.47 0.28 
3 10 136 82 1.65 82.96 
3 11 23.08 4.44 5.19 
1 2  
13 
14 
80 e 36 71.12 1.13 
59.36 27.18 2.18 
3,06 1.34 2.28 
4 15 20.52 0.81 25.20 
4 16 205.62 6.13 33.53 
5 17 143.03 10 84 13.20 
5 18 9.67 5.21 1.86 
5 19 17.49 3.00 5.84 
5 20 89 e 97 6.86 13.12 
6 2 1  32.26 4.19 7.70 
6 2 2  28.98 8.88 3.27 
6 2 3  37.48 7.24 5.18 
6 24 20.08 13 e 46 1.49 
Control 25 1 2  89 3.57 3.59 
Control 26 38.68 25.51 1.52 
Control 27 2.81 0.94 2.98 
- 
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Table 7 p re sen t s  t h e  absolu te  d i f fe rences  between t h e  f i n a l  
and i n i t i a l  s e s s ion  Average Level of Risk Scores and between t h e  f i n a l  
and group (or  2nd) se s s ion  ALORs f o r  t h e  gambling t a sk .  Eleven of  t h e  
2 2  t e s t  - Ss showed conformity i n  t h i s  t a sk .  
least  i n  t h e  gambling t a sk .  
s e s s ion  performance more c lose ly  resembled t h e i r  second than t h e i r  
first performance. 
Therefore,  conformity was 
For four  of t h e  f i v e  cont ro l  - Ss t h e i r  t h i r d  
Corre la t ions  Between Tasks Within Indiv idua l  and Groups 
Action Se lec t ion  Tasks (Choice Dilemma - and Gambling Tasks) 
Many dependent v a r i a b l e s  are poss ib l e  when scor ing  an ind iv idua l  
o r  group performance of  choice dilemma problems. 
dependent va r i ab le s  were s tudied .  
Five nonorthogonal 
1. Risk Score Sum f o r  Risk Problems (RSR) i s  t h e  sum 
of t h e  Risk Scores t h e  ind iv idua l  (or  group) se l ec t ed  across  
t h e  s i x  problems (3-5,7,9,10) f o r  which Stoner  (1968) pred ic ted  
a r i s k y  s h i f t .  
2 .  Risk Score Sum f o r  Cautious Problems (RSC) is  the  sum 
of t h e  Risk Scores the  ind iv idua l  (or group) s e l e c t e d  across  
t h e  s i x  problems (1,2,6,8,11,12) f o r  which Stoner  (1968) 
pred ic ted  a caut ious s h i f t .  
3 .  Risk Score Sum f o r  Tota l  Problem Set  (RST) i s  t h e  
sum of the  Risk Scores across  a l l  1 2  choice dilemma problems. 
The smaller t h e  value f o r  t he  above t h r e e  va r i ab le s ,  t he  r i s k i e r  
i s  t h e  response 
- 
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4,  Sum of Middle Score Differences (SMD) i s  t h e  sum of t h e  
absolu te  d i f f e rences  between t h e  ind iv idua l  (or group) Risk 
Score and 5 across  a l l  1 2  choice dilemma problems. Considering 
r i s k  t o  inc rease  as a func t ion  of t h e  d i spe r s ion  t h e  lesser t h e  
value of SMD, t h e  r i s k i e r  t h e  response.  
5.  Risk Frequency Score (RFS) i s  t h e  number of problems 
i n  which an ind iv idua l  (or  group) response i s  r i s k i e r  than  
those  of another  i nd iv idua l  (or  group) summed across  a l l  o the r  
i nd iv idua l s  (or groups) .  The g r e a t e r  t h e  RFS, t h e  r i s k i e r  i s  t h a t  
i nd iv idua l  (or  group) r e l a t i v e  t o  o the r s .  
In  re ference  t o  a l l  of t h e  above va r i ab le s  except t h e  SMD, a r i s k i e r  
choice i s  one i n  which t h e  p r o b a b i l i t y  s e l e c t e d  i s  lower. Ind iv idua ls  
and groups were rank ordered on each of t h e  above f i v e  v a r i a b l e s  
with r e spec t  t o  r i s k .  
One dependent v a r i a b l e  was examined from t h e  scores  of i nd iv idua l  
(or group) performance of t h e  gambling t a sk .  
Average Level of Risk (ALOR) which i s  the  average of  t he  f i v e  LORs. 
Table 8 p re sen t s  t h e  Spearman Rank Order Corre la t ions  between t h e  
d i f f e r e n t  measures of r i s k  i n  the  a c t i o n  s e l e c t i o n  t a sks .  Since t h e r e  
i s  l i t t l e  c o r r e l a t i o n  between performance i n  t h e  two ac t ion  s e l e c t i o n  
This v a r i a b l e  i s  t h e  
t a sks ,  t h i s  l i n e  of i nqu i ry  has no t  been f r u i t f u l .  
Diagnosis Task (LR Estimation Task) 
Two nonorthogonal dependent v a r i a b l e s  were s tud ied .  
1. Likelihood Accuracy Rat io  (LAR) i s  t h e  s lope  of t h e  
- 33 - 
TABLE 8 
SPEARMAN RANK ORDER CORRELATIONS BETWEEN 
DIFFERENT MEASURES OF R I S K  I N  THE ACTION 
SELECTION TASKS 
B e t w e e n  Task C o m p a r i s o n s  
KSR, ALOR 
RSC, ALOR 
RST, ALOR 
SMD, ALOR 
RFS, ALOR 
Within Task C o m p a r i s o n s  
RSR, RSC 
RSR, RST 
RSR, SMD 
RSR, R F S  
RSC, RST 
RSC, SMD 
RSC, R F S  
RST,  SMD 
RST, RFS  
SMD, R F S  
Pregroup Individuals  (27) Groups (6) 
.300 
.097 
.173 
-. 203 
.267 
.464 
-. 522 
.232 
.058 
-. 116 
.353 
.800 
- ,389 
.776 
.828 
-. 116 
,828 
- .322 
0 975 
-. 278 
-. 086 
.371 
-. 543 
.086 
.600 
a 086 
.829 
.371 
.600 
- .086 
- 34 - 
r eg res s ion  l i n e  r e l a t i n g  sub jec t ive  log l ike l ihood r a t i o s  
(SLLR) t o  t h e  corresponding Bayesian log l ike l ihood r a t i o s  (BLLR). 
The SLLR is  est imated and t h e  BLLR ca l cu la t ed .  
r e l a t i n g  SLLR and BLLR contains  79 po in t s ,  each corresponding 
The s c a t t e r p l o t  
t o  the  est imated and Bayesian value f o r  a s i n g l e  b lue  and 
yellow s t i c k .  .The g r e a t e r  t h e  LAR, t h e  less conservat ive are 
t h e  sub jec t ive  estimates. 
2.  Difference o f  F ina l  Odds Score (DFO) i s  t h e  absolu te  
d i f f e rence  of t h e  sum across  t h e  79 s t i c k s  of t h e  SLLR values  
and t h e  sum across  t h e  79 s t i c k s  of t h e  BLLRs .  I t  i s  t h e  
d i f f e rence  of t h e  f i n a l  cumulative odds f o r  t h e  est imated and 
ca l cu la t ed  values  res .u l t ing  from the  t o t a l  sample. 
79 79 
DFO = I C (SLLR) - C (BLLR). I .  (2) 
j =1 j j=1 I 
The DFO i s  a measure of t h e  deviance of i nd iv idua l s  (or  groups) 
from the  Bayesian value.  
Ind iv idua ls  and groups were rank ordered on both of t h e  above 
va r i ab le s ,  with r e spec t  t o  conservatism i n  t h e  case of t h e  LAR and with 
respec t  t o  the  ex ten t  of dev ia t ion  from t h e  Bayesian value i n  t h e  case 
of t h e  DFO. 
t he  v a r i a b l e s  i n  t h e  d iagnos is  t a sk  and those  of t h e  a c t i o n  s e l e c t i o n  
tasks .  
performance of t h e  d iagnos is  and ac t ion  s e l e c t i o n  t a sks .  
Table 9 l i s t s  t h e  Spearman Rank Order Corre la t ions  between 
There i s  no evidence f o r  a subs t an t ive  r e l a t i o n s h i p  between 
The fou r  
- 35 - 
TABLE 9 
SPEARMAN RANK ORDER CORRELATIONS BETWEEN 
MEASURES OF R I S K  I N  THE ACTION SELECTION 
TASKS AND MEASURES OF PERFORMANCE I N  THE 
DIAGNOSIS TASK 
B e t w e e n  Task C o m p a r i s o n s  
LAR, RSR 
LAR, RSC 
LAR, RST 
LAR, SMD 
LAR, R F S  
LAR, ALOR 
DFO, RSR 
DFO, RSC 
DFO, RST 
DFO, SMD 
DFO, R F S  
DFO, ALOR 
~ -~ 
Within Task  C o m p a r i s o n  
LAR, DFO 
P r e g r o u p  Individuals (27) Groups (6) 
- .077 
-. 207 
-. 144 
-. 198 
-. 202 
-. 177 
054 
-. 061 
,014 
- .205 
.005 
-. 060 
-. 314 
.086 
.143 
,543 
- .086 
- .349 
.029 
.771 
.143 
- .371 
.486 
- .696 
.595 - .257 
- 36 - 
group c o r r e l a t i o n s  whose absolu te  va lues  were g r e a t e r  than . 4  are not  
evidence of a r e l a t i o n s h i p ,  s i n c e  t h e  corresponding ind iv idua l  
co r re l a t ions  were e i t h e r  opposi te  i n  s i g n  o r  approach zero.  
Comparison-Individual And Group Subjec t ive  LR 
Estimates Compared t o  Bayesian Values 
I t  i s  poss ib l e  t o  grade performance when a t a s k  has ob jec t ive  cr i ter ia .  
The LR es t imat ion  t a sk  is  such a t a sk .  Behavior i s  conservat ive when 
people do no t  e x t r a c t  as much c e r t a i n t y  from new information as i s  
ava i l ab le  wi th in  t h e  da t a .  
measure conservatism. Behavior i s  conservat ive when the  LAR i s  less than  
1, and r a d i c a l  when LAR exceeds 1. 
Table 10 p resen t s  t h e  means, s tandard dev ia t ions ,  and ranges of t h e  
The LAR is  the  dependent v a r i a b l e  used t o  
LARs,  c o r r e l a t i o n  c o e f f i c i e n t s ,  and i n t e r c e p t s  of t h e  SLLR-BLLR analyses  
f o r  t he  pregroup ind iv idua l ,  group, and postgroup indiv idua l  s e s s ions  of 
t he  24 t e s t  Ss.  - 
Table 11 presen t s  t he  LARS, c o r r e l a t i o n  c o e f f i c i e n t s ,  and i n t e r -  
cep ts  of t h e  SLLR-BLLR s c a t t e r p l o t s  f o r  t he  l s t ,  2nd, and 3rd ind iv idua l  
sess ions  of t he  t h r e e  con t ro l  Ss. 
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Figure 8 d i sp lays  the  SLLR-BLLR s c a t t e r p l o t s  f o r  t h e  average 
pregroup ind iv idua l ,  t h e  average group, and the  average postgroup 
ind iv idua l  s e s s ions .  
Several  conclusions can be drawn from t h e  analyses  presented i n  
Tables 10 and 11 and Fig.  8.  First of a l l ,  t h e  high c o r r e l a t i o n s  i n  a l l  
t he  t a b l e s  show good q u a l i t a t i v e  agreement between t h e  est imated LRs and 
the  Bayesian va lues ,  i . e ,  t h e  ind iv idua l s  and groups performed t h e  t a s k  
well. Secondly, most groups and ind iv idua l s  were no t  conservat ive,  s i n c e  
most LARS exceeded 1. They tended t o  e r r  i n  t h e  r a d i c a l  d i r e c t i o n ,  ex- 
t r a c t i n g  t o o  much c e r t a i n t y  from d a t a  presented.  
DISCUSSION 
Although t h e  r e s u l t s  of t h i s  adminis t ra t ion  of t h e  choice dilemma 
t a sk  are not  s t a t i s t i c a l l y  s i g n i f i c a n t ,  perhaps because a small number of  
groups were used, they agree with those  of Stoner  (1968). The r e p e t i t i o n  of 
S tone r ' s  f ind ings  confirmed t h e  r e p r o d u c i b i l i t y  of t he  r i s k y  s h i f t  under 
condi t ions  of t h i s  s tudy.  
The gambling t a s k  used i n  t h i s  i n v e s t i g a t i o n  is  t h e  only experiment 
I know of which inc ludes  a l l  of t h e  following condi t ions:  an I-G-I design, 
unanimous group dec is ions ,  and - Ss experiencing t h e  consequences of t h e i r  
dec is ions  i n  a l l  s e s s ions .  Although a r i s k y  s h i f t  was found i n  each se t  
of gambles, t h e r e  were, as i n  t h e  choice dilemma problems, groups showing 
less r i s k  than t h e  average pregroup indiv idua l .  In  any event,  t h i s  s tudy 
demonstrates t h a t  a r i s k y  s h i f t  can occur i n  an ac t ion  s e l e c t i o n  t a s k  i n  
- 
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which Ss wager t h e i r  own money. - 
The " c u l t u r a l  value" hypotheses o f f e r  an explanat ion f o r  t h e  
f ind ings  of both t h e  r i s k y  and caut ious s h i f t s  i n  these  a c t i o n  s e l e c t i o n  
tasks .  According t o  Nordhay (1962) and Marquis, t h e  group d iscuss ion  
inf luences  each person toward those  widely he ld  s o c i a l  values  t h a t  
t he  p a r t i c u l a r  problems evokes with n t h a t  group. 
t h a t  t h e r e  a r e  two ways i n  which t h  s can occur. F i r s t ,  t h e  flow of 
information w i l l  be inf luenced by t h e  value under d iscuss ion .  Once 
t h e  value is  introduced,  information i n  i t s  support  i s  pooled. 
makes t h e  t o t a l  support  ava i l ab le  t o  the  group f o r  t h a t  value g r e a t e r  
than t h e  support  t h a t  was ava i l ab le  t o  any ind iv idua l .  
t h e  group s e t t i n g  t h e  ind iv idua l  can compare h i s  p o s i t i o n  with t h a t  
of t h e  o the r s .  If he be l i eves  t h a t  he is  r e l a t i v e l y  r isk-seeking and he 
i s  exposed t o  opinions t h a t  are r i s k i e r  than  h i s ,  then he must i nc rease  
h i s  own r i s k  i n  order  t o  maintain h i s  conception of himself as being 
r e l a t i v e l y  r isk-seeking.  
be l i eves  t h a t  he i s  r e l a t i v e l y  r i sk -ave r se  and he i s  exposed t o  opinions 
t h a t  are less r i s k y  than  h i s  own. A t h i r d  mechanism which may expla in  
p a r t i c u l a r  s h i f t s  was proposed by Stoner  (1968). He hypothesizes  t h a t  
an ind iv idua l ,  when making dec i s ions  f o r  himself ,  i s  guided by h i s  own 
values  even when they d i f f e r  from t h e  c u l t u r a l  norms. However, when 
t h i s  same ind iv idua l  takes  p a r t  i n  group dec is ions ,  he may accept  t h e  
widely he ld  c u l t u r a l  norms. 
Brown (1965) proposed 
This 
Secondly, i n  
. 
The converse is t r u e ,  when t h e  ind iv idua l  
Since t h i s  s tudy was no t  designed t o  t e s t  which one, i f  any, of 
t hese  mechanisms can account f o r  p a r t i c u l a r  s h i f t s ,  no s p e c i f i c  conclusions 
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can be drawn. 
i ncons i s t en t  with t h e  c u l t u r a l  value explanat ions.  
However, t h e r e  was nothing wi th in  t h e  group i n t e r a c t i o n  
Instances of r i s k y  and caut ious s h i f t s  were observed i n  both  
Can we r e a l l y  understand o r  expla in  t h e s e  ac t ion  s e l e c t i o n  t a s k s .  
f ind ings  without a c l e a r  conception of r i s k  i t s e l f ?  
s h i f t s  on the  same dimension? 
Are we measuring 
There are seve ra l  opera t iona l  d e f i n i t i o n s  of g r e a t e r  r i s k .  I n  
the  choice dilemma problems g r e a t e r  r i s k  i s  def ined as advis ing t h e  
hypothe t ica l  person t o  p r e f e r ,  with a lower p r o b a b i l i t y  of success ,  a 
course of ac t ion  o f fe r ing  a very  a t t r a c t i v e  o r  poor outcome over a 
guaranteed in te rmedia te  outcome. Lonergan and McClintock (1961) have 
def ined g r e a t e r  r i s k  as  choosing t o  wager a g r e a t e r  s t ake  f o r  a h igher  
poss ib l e  reward i n  a gambling game having constant  p r o b a b i l i t i e s  and an 
expected va lue  of zero.  In  Coombs' P o r t f o l i o  Theory (Coombs E Huang, 
i n  p re s s ;  Coombs 8, Meyer, 1968) var ious  opera t ions  which inc rease  t h e  
r i s k  of a b e t  a r e  s p e c i f i e d .  
i t s  var iance,  decreasing t h e  amount t o  be won, and increas ing  t h e  amount 
t o  be l o s t .  
These inc lude  increas ing  i t s  range, increas ing  
A conceptual d e f i n i t i o n  of r i s k  was proposed by Pol la t sek  and 
Tversky (1969). They showed t h a t  when a s e t  of gambles satisfies a 
p a r t i c u l a r  set  of seven axioms, then  t h e  r i s k  of a gamble wi th in  t h i s  
system i s  a l i n e a r  combination of t h e  expec ta t ion  and the  var iance  of t h e  
gamble under cons idera t ion .  
Do these  var ious  ope ra t iona l  and conceptual usages de f ine  and 
measure t h e  same th ing?  Has r i s k  been def ined  exc lus ive  of t he  condi t ions 
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under study? 
t a sk  are a l s o  r i sk-seekers  on another  such t a sk ,  t h e r e  i s  evidence 
t h a t  both t a sks  are measuring the  same va r i ab le .  If r i sk-seeking  
(or  avoidance) does no t  gene ra l i ze  from t a s k  t o  t a sk ,  w e  cannot assume 
t h a t  t h e s e  t a s k s  are measuring t h e  same value dimensions. S lov ic  (1962) 
found low i n t e r c o r r e l a t i o n s  wi th in  ind iv idua l s  between d i f f e r e n t  r i s k  
tak ing  measures. S imi la r ly ,  t h e  p re sen t  s tudy a l s o  found small rank 
order  c o r r e l a t i o n s  wi th in  ind iv idua l s  (or groups) between two ac t ion  
s e l e c t i o n  t a s k s ,  each with a nonambiguous d e f i n i t i o n  of g r e a t e r  r i s k .  
Therefore,  we must assume t h a t  t h e s e  two t a s k s  were measuring d i f f e r e n t  
behavioral  c h a r a c t e r i s t i c s .  
If persons who are r i sk - seeke r s  on one a c t i o n  s e l e c t i o n  
A t  t he  p re sen t  time t h e r e  i s  no s i n g l e ,  gene ra l ly  acceptable  
Moreover, t h e r e  i s  no experimental  evidence of a d e f i n i t i o n  of r i s k .  
general  r i sk-seeking  o r  r i sk -ave r se  behavioral  t r a i t .  
t h e r e  cannot ex i s t  a genera l  r i s k y  s h i f t  phenomenon. Each in s t ance  of 
a r i s k y  s h i f t  must be q u a l i f i e d  by t h e  p a r t i c u l a r  opera t iona l  d e f i n i t i o n  
of r i s k  implied by the  t a sk  under s tudy.  
Consequently, 
Diagnosis and a c t i o n  s e l e c t i o n  are two d i f f e r e n t  processes  and 
produce un re l a t ed  behavior wi th in  t h e  same ind iv idua l s  and groups. The 
low c o r r e l a t i o n s  between performance i n  t h e  inference  t a s k  and performance 
i n  t h e  ac t ion  s e l e c t i o n  t a s k s  support  t he  hypothesis  t h a t  d i f f e r e n t  
processes  and d i f f e r e n t  i nd iv idua l  and group c h a r a c t e r i s t i c s  might be 
involved i n  t h e  performance of t he  two kinds of t a s k s .  
A s t r i k i n g  r e s u l t  o f  t h i s  s tudy  was t h e  ex ten t  of t h e  conformity 
i n  t h e  d iagnos is  t a s k .  This conformity, two weeks a f t e r  t h e  group 
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sess ion ,  occurred i r r e s p e c t i v e  of t h e  group performance and of t h e  
- S ' s  pregroup ind iv idua l  estimates. 
were two main f a c t o r s .  
spec i fy  a modus operandi i n  order  t o  genera te  unanimous estimates f o r  
t h e  80 s t icks .  Having e s t ab l i shed  an e x p l i c i t  r u l e ,  they remembered 
it. Secondly, - Ss accepted the  group r u l e  and were s a t i s f i e d  wi th  
i t .  The informational  s o c i a l  in f luence  def ined by Deutsch and Gerard 
(1955) as "an inf luence  t o  accept information obtained from another  
as  evidence about r e a l i t y "  appears t o  have been a major in f luence  
towards conformity. 
What caused i t ?  I be l i eve  t h e r e  
F i r s t  of a l l ,  t h e  group had t o  evolve and 
Dif fe ren t  s t r a t e g i e s  were used t o  a r r i v e  a t  a LR es t imat ion  
r u l e .  
app ra i sa l  of i nd iv idua l  opinion. 
cussed. For a l l  groups, but  one, t h e r e  was t h e  r e a l i z a t i o n  t h a t  i t  was 
not  poss ib l e  t o  c a l c u l a t e  t h e  t r u e  scale w i t h  only t h e  information 
ava i l ab le  t o  them. F ina l ly ,  a l l  groups determined t h a t  consis tency 
was t h e  primary t a s k  requirement.  
i f  a second s t i c k  was more b lue  than t h e  f i rs t ,  then  it was more l i k e l y  
f o r  t h e  second s t i c k  t o  have come from t h e  predominantly b lue  populat ion.  
I n  add i t ion  t o  t h e  group evolving a s p e c i f i c  procedure, it enforced 
Common t o  a l l  o f  t h e s e  s t r a t e g i e s  was first a sequen t i a l  
Then r e l evan t  information was d i s -  
A l l  r u l e s  r e f l e c t e d  t h i s ;  so t h a t  
t h e  r u l e s  t o  d i f f e r e n t  degrees i n  d i f f e r e n t  groups. If  a member of t h e  
group proposed an estimate c l e a r l y  cont ra ry  t o  t h e  r u l e s ,  t h e  o t h e r  
members quest ioned h i s  eva lua t ion  of t h e  amount of b lue  on t h e  s t i c k  
and/or h i s  s e l e c t i o n  of t h e  appropr ia te  LR f o r  t h a t  amount of b lue .  
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Conformity was g r e a t e r  i n  t h e  LR es t imat ion  t a sk  than i n  e i t h e r  
t he  choice dilemma o r  t h e  gambling t a s k .  This  f ind ing  supports  t h e  
hypothesis  t h a t  - Ss were more unce r t a in  about t h e i r  own responses i n  
t h i s  t a s k  than i n  t h e  o t h e r  t a s k s ,  s ince  t h e  most c r i t i c a l  t a s k  v a r i a b l e  
inf luenc ing  t h e  ex ten t  of conformity behavior seems t o  be - S ' s  unce r t a in ty  
about t h e  cor rec tness  of h i s  own response (Boomer, 1959; Kelley E Lamb, 
1957; Seaborne, 1962; She r i f ,  1935; Suppes E Schlag-Rey, 1962; Wiener, 
1958; Zajonc E Morr i s se t t e ,  1960). 
The impl ica t ion  of t hese  r e s u l t s  f o r  s t u d i e s  i n  LR es t imat ion  is  
t h a t  i f  you want a t a s k  which r equ i r e s  t h a t  - Ss have confidence i n  t h e  
accuracy of t h e i r  estimates, then don ' t  use t h i s  d a t a  genera t ing  process  
with t h e  p re sen t  d i sp l ays .  
The - Ss d i d  a good job of  performing t h e  inference  t a sk .  They 
Most - Ss understood t h e  na tu re  of t h e  process .  
were a l s o  nonconservative.  Most groups were nonconservative.  This  non- 
conservatism may have r e s u l t e d  from feedback given i n  t h e  t r a i n i n g  pro- 
cedure, o r  t h e r e  might be something about t h i s  d a t a  genera t ing  process  
which encourages people t o  e x t r a c t  more c e r t a i n t y  from information than 
they should.  
They were cons i s t en t .  
Four groups were more conservat ive than was t h e  average ind iv idua l  
wi th in  t h a t  group on t h e  pregroup sess ion;  t he  o the r  two groups were 
not .  
groups are more o r  less conservat ive than ind iv idua l s .  
Therefore,  it i s  not  poss ib l e  t o  conclude from t h i s  s tudy  whether 
This  s tudy,  l i k e  many, answers some ques t ions ,  while r a i s i n g  new 
ques t ions .  If  - Ss were very unce r t a in  about t h e  cor rec tness  of t h e i r  own 
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responses i n  a LR estimation t a s k ,  would it be possible  t o  ge t  a 
conformity e f f e c t  without the necessi ty  of the group in te rac t ion?  
t e s t a b l e  hypothesis i s  t h a t  the conformity behavior found i n  t h e  p a r t i c u l a r  
inference t a s k  used i n  t h i s  study i s  due so le ly  t o  cognitive fac tors .  
Suppose one makes ava i lab le  t o  a S, a f t e r  he has performed the  task  
alone, a r u l e  which has some author i ta t ive  bas i s  and which i s  consis tent  
with h i s  i n t u i t i o n s  about the nature of the task. Then S used t h i s  r u l e  
i n  a r e p e t i t i o n  of the  t a s k .  Two weeks l a t e r ,  the  S repeats  the  t a s k  
again. 
A 
- 
- 
- 
W i l l  he have in te rna l ized  the r u l e  given t o  him? 
How should we t r a i n  subjects  t o  t r a n s l a t e  t h e i r  i n t u i t i o n s  about 
L R s  onto a numerical s c a l e  s o  t h a t  they understand the u n i t s  of 
measurement, and consequently have confidence i n  t h e i r  transformations 
of subject ive judgments i n t o  numbers? What t r a i n i n g  methods, displays 
and response modes w i l l  be useful?  
CONCLUSIONS 
Individuals and groups d i f fe red  i n  performance on two act ion 
se lec t ion  tasks,  a choice dilemma task and a gambling t a s k ,  and one 
diagnosis task ,  a l ikelihood r a t i o  estimation task .  Risky and cautious 
s h i f t s  similar t o  those of Stoner (1968) occurred i n  the choice dilemma 
task.  Risky s h i f t s  occurred f o r  a l l  sets of gambles i n  the  gambling task.  
The in te rcor re la t ions  of measures of r i s k  preference between t h e  choice 
dilemma and the gambling tasks  were low. Ei ther  there  i s  no general 
risk-seeking o r  r isk-averse t r a i t ,  o r  e l s e  e i t h e r  o r  both of these  two 
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tasks did not measure r i s k  preference. 
dimension o r  r i s k  space such t h a t  a l l  options involving uncertain 
outcomes can be ordered within it. The in te rcor re la t ions  between the 
measures of performance i n  the act ion se lec t ion  tasks  and the measures 
of performance i n  t h e  diagnosis task  were low. Presumably the two 
kinds of tasks measure d i f f e r e n t  cognitive processes o r  behavioral 
t r a i t s .  
conservative and two groups were l e s s  conservative than was t h e  average 
individual within t h a t  group. 
the r e l a t i v e  conservatism of groups and individuals .  
e f f e c t  occurred i n  t h e  l ikelihood r a t i o  estimation task.  
performance of most - Ss more closely resembled the  group's performance 
than it resembled t h a t  - S's  pregroup estimates.  
occurred two weeks a f t e r  the group session with - Ss who, during the  
group session, were not aware t h a t  there  would be another l ikelihood r a t i o  
estimation session. This conformity i s  caused by the large amount of 
response uncertainty inherent i n  the  t a s k .  
There may be no general  r i s k  
In t h e  l ikelihood r a t i o  estimation task  four  groups were more 
Thus no conclusions can be drawn regarding 
A s t r i k i n g  conformity 
Postgroup 
This conformity e f f e c t  
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'Analyses f o r  LR and odds responses use logar i thmic  t ransformations 
of  t h e  d a t a  because t h e  logar i thmic  t ransformation of  Bayes's theorem 
r e s u l t s  i n  an equat ion i n  which t h e  log l ike l ihood r a t i o  (LLR) 
i s  added t o  t h e  logarithm of t h e  p r i o r  odds t o  ob ta in  t h e  logarithm 
of the  p o s t e r i o r  odds. Thus information of a given d i agnos t i c i ty ,  
LR, on a log scale changes t h e  log of t h e  p r i o r  odds a constant  
amount, i r r e s p e c t i v e  of what t he  log of t h e  p r i o r  odds may be.  
Nei ther  t he  LR scale, nor  t h e  odds s c a l e ,  nor  t h e  p r o b a b i l i t y  
s c a l e  has  t h i s  proper ty ,  Therefore ,  analyses using untransformed 
odds and LR scales would r e s u l t  i n  changes i n  p r i o r  odds, from an 
app l i ca t ion  of Bayes's theorem, being dependent upon t h e  s i z e  of 
t h e  p r i o r  odds. 
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average individual within a group i n  the pregroup individual session and the group. 
A s t r i k i n g  conformity e f f e c t  occurred i n  t h e  Bayesian diagnosis task.  
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